Objectives: To identify the pattern of prevalence of risk factors in patients presenting for coronary artery bypass grafting at a single center in Oman. Methods: All patients who had coronary artery bypass grafting between March 2008 to March 2010 were included and data were obtained from history and laboratory investigations. The prevalence rates of eight conventional risk factors are presented as a retrospective single center observational study. Results: Out of 146 total patients, 107 (73.29%) were male. The age ranged from 31 to 87 years old. The mean age was 58.18 ± 10.08 years (males = 56.81 ± 10.42, females = 61.95 ± 7.97). Hypertension was present in 119 patients (81.51%), 115 patients (78.77%) had dyslipidemia, 107 patients (73.29%) were male, 79 patients (54.11%) had diabetes mellitus, 70 patients (47.95%) were over the age of 60 years, 41 patients (28.08%) gave a history of smoking, 31 patients (21.23%) were obese, and 19 patients (13.01%) gave a positive family history.
Introduction
Coronary heart disease (CHD) is the leading cause of death worldwide. It is responsible for 1 in 5 deaths in the USA. 1 CHD has been estimated to be the leading cause of death in Oman. 2 Data on the etiology of CHD originate mainly from Europe and America. 3 Precise details of the geographical variation of these factors are uncertain. Published studies have demonstrated that hypertension is the chief cause of CHD in Chinese 4 and dyslipidemia is less associated with CHD among Indians. 5 Though the actual risk factors are probably the same for various populations, it is well known that their order of prevalence varies. 6 Though prevalence patterns of etiology for coronary heart disease in the Gulf region are encountered, 7 articles dedicated to patients having surgical revascularization are not encountered.
Oman has a population of 3,090,150, of whom 81.3% are native Omanis. 8 There are two established centers that perform open-heart surgery in the country. The Royal Hospital Cardiothoracic Unit was opened in November 1990 and the Sultan Qaboos University Hospital (SQUH), which commenced its cardiac program in March 2008.
The objective of this study was to identify the pattern of prevalence of risk factors in patients presenting for surgical revascularization by coronary artery bypass grafting (CABG) to the Cardiothoracic Unit at SQUH. This would have close resemblance to a national trend.
Methods
All patients presenting for coronary artery bypass grafting (as an isolated or combined procedure) to the unit from March 2008 to March 2010 were included in this study. The risk factors were obtained from the history and laboratory investigations and were presented as a retrospective single center descriptive study. In the study sample, eight conventional risk factors were analyzed. This included a history of cigarette smoking, dyslipidemia, hypertension, diabetes mellitus, advanced age, family history of CHD, obesity, and male gender.
Cigarette smoking was determined by the history given by the patient and relatives. Dyslipidemia was defined using the adult treatment panel III of the National Cholesterol Education Programme. 9 Advanced age was considered 60 years or more at presentation, based on the American Heart Association' s first age cut-off limit for CHD. Hypertension was defined using WHO criteria-pressure exceeding a systolic value of 140 mmHg and/or a diastolic of 90 mmHg. Any patients whose pressure was controlled by medication were also included in this group. Patients on anti diabetic drugs or having a fasting blood glucose level ≥7.0 mmol/L were considered to be diabetic. Obesity was defined as having a body mass index (BMI) of more than 30 kg/m 2 . Mental stress was not assessed in this study.
A database for the study was created in IBM SPSS Statistics 20, and apart from drawing suitable charts, a Chi-square test was applied to test the significance of the association between the risk factors and gender. A p-value of 0.05 or less was considered as significant.
Results
During the 24-month period, 146 patients underwent CABG. Of these patients, 136 were Omani nationals (93%); 144 of these cases had isolated CABG; 107 patients were male (73%). The age ranged from 31 years to 87 years. Mean age = 58.18 ± 10.08 (Males: 56.81 ± 10.42, females: 61.95 ± 7.97).
The prevalence of the eight analyzed risk factors were as follows: 119 patients (82%) had hypertension; 115 patients (79%) had dyslipidemia; 107 patients (73%) were male; 79 patients (54%) had diabetes mellitus; 70 patients (48%) were over the age of 60 years; 41 patients (28%) gave a history of smoking; 31 patients (21%) were obese; and 19 patients (13%) gave a positive family history (Fig. 1) . We also analyzed how many risk factors were present in each patient. The distribution is given below in the bar diagram. The diagram shows that 96.6% of the sample had between 2 to 6 risk factors. Three patients (2.1%) had no identifiable risk factor other than being male. Although every combination of risk factors was identified in the sample, the most common combination was hypertension, dyslipidemia and diabetes in a male patient. None of the patients had zero or all risk factors.
We further analyzed the distribution of seven risk factors among males and females (Table 1) . Smoking and dyslipidemia were higher among males, but all the other risk factors were higher among the female population. 3 graphically displays the distribution of risk factors among males and females. For ease of display, we have used five groups to depict the results. In three out of the five groups, females had more risk factors. Furthermore, the females in this sample presented to hospital with a higher number of risk factors: 51% of females as compared to 41% of males were found to have more than three risk factors. In female patients, diabetes mellitus (males: 48%, females: 72%, p=0.016) and old age (males: 41%, females: 67%, p=0.011) exhibited a statistically higher prevalence. While statistically higher prevalence of smoking was seen in males (males: 28%, females: 3%, p<0.005).
Discussion
There are few studies from the Gulf dedicated towards identifying the prevalence of risk factors of CHD. This is the first study that identifies the pattern of prevalence for risk factors in patients undergoing CABG in Oman.
In this study, hypertension was the most prevalent risk factor. The prevalence of hypertension varies around the world, with the lowest prevalence in rural India (3% and 7% in men and women, respectively) and the highest prevalence from Poland (69% and 73% in men and women, respectively). 10 In Yemen, hypertension is seen in 45% and 49% in low and high altitudes, respectively. 7 The prevalence of hypertension in Oman has been estimated at 27% in 1999 and 40% in 2008. 11, 12 An incidence of 26% has been reported from Kuwait in 1999. 13 The Egyptian National Hypertension Survey published in 1995, has also reported similar figures (26%).
14 Logistic regression analysis in an Omani population has shown that an increase of age, body mass index, fasting blood glucose and total blood cholesterol, were significantly associated with higher risk in both pre-hypertension and hypertension. 15 In addition, hypertension and other non-communicable diseases have shown rising trends in Oman. 12, 15 The second in rank was dyslipidemia. The associations and the cause of dyslipidemia are complex. It could be associated with nutrition and dietary habits, obesity, diabetes and a genetic predisposition. There is also a wide ethnic variation. The main attributed risk factor for CHD is elevated LDL. However, in a recent study from our unit, the most common pattern of dyslipidemia observed in CABG patients was low HDL-C (in 51%), followed by high triglyceride (in 34%), and high total cholesterol (in 29%); high LDL-C was seen in only 20% of patients. 16 Male gender was the third ranking risk factor. The distribution of the sexes has a wide variation around the world due to many reasons. According to Oman demographics profile of 2013, the male/female ratio was 1.22. 8 In our study, (73% male) the male/ female ratio was 2.74. This reflects that male gender is an important risk factor for CHD.
Diabetes was the fourth risk factor in order of prevalence. The prevalence of diabetes for all age-groups worldwide was estimated to be 3% in 2000. 17 In the same year, the age-adjusted prevalence of diabetes among Omanis aged 30-64 years was reported to be 16%. 18 Two further studies, published in 2005 and 2012, estimated the overall prevalence of diabetes among Omani adults to be 11.6% and 12.3%, respectively. 19, 12 In 2012, the Oman Diabetic Society stated that this figure was 13.4% and up to a further 40% of undiagnosed diabetics exist in the sultanate. 20 Vast changes in lifestyle in the Gulf within the last four decades have been associated with increasing prevalence of diabetes. 21 Furthermore, when compared to European populations; the observed rate of insulin resistance is higher in the Arabian Peninsula. 22 This is thought to be genetically determined. 22 Other unknown factors may be involved in the high prevalence of diabetes in Oman.
In the current study, old age was the fifth ranking risk factor. In several older people, the date or year of birth was not known. It was merely an estimate and was given as 1/1/(year). This is a unique problem associated with our region. We have always tried to correct the age stated in the records, if it was not consistent with the age of the firstborn child. The mean age of the sample was 58.18 ± 10.08 years. The mean age for males was 56.81 ± 10.42 and 61.95 ± 7.97 for females. The age at presentation was higher for female patients.
Smoking was our sixth ranking risk factor. Throughout the industrialized world, the two most prevalent risk factors are smoking and abnormal blood lipids. 6 Despite the absence of tobacco control laws in Oman, the crude prevalence of smoking was as low as 7.0%, 23 while despite having legislature to control smoking in Yemen, the incidence of smoking there was 23.7%. 24 We presume that the low incidence of smoking in Oman is due to cultural reasons as opposed to Yemen where, despite legislature, smoking was the highest ranking risk factor.
Obesity was the seventh most prevalent risk factor. Obesity is well known to cause the elevation of LDL and triglycerides with a decrease in HDL; it increases the incidence of hypertension, diabetes and metabolic syndrome, and it promotes atherosclerosis. It also increases the all cause mortality in most studied populations. Thus, obesity would indirectly increase the incidence of CHD. However, many studies have found that obesity is an independent risk factor for CHD. [25] [26] [27] The prevalence of obesity in Oman is 16.7% in men and 23.8% in women. 28 Based on these data, our sample of 73.29% males should have a calculated obesity incidence of 18.596%. The observed incidence of obesity in our sample was 21.23%, which is higher than this calculated figure, indicating that obesity has a direct influence on CHD.
A family history of coronary heart disease (FHCHD) has been conclusively shown to be an independent risk factor for coronary heart disease. [29] [30] [31] The impact of FHCHD on the population has been investigated at length. 31 Some studies have shown that the relationship between FHCHD and the risk of coronary heart disease is modified by classical risk factors, 29 while other studies have shown that the risk of coronary heart disease posed by family history is not modified by classical risk factors. 32 Reports comparing the variation of prevalence of FHCHD, throughout regions are hard to find. In a UK study involving white Europeans, the incidence was 33.2%. 31 Similar incidence rates have been reported from the USA. 33 In reports from the Gulf, a much lower incidence of family history is reported from Yemen as 17.2% and 15.4% in high and low altitudes, respectively. 7 In our study, 12.3% patients gave a positive family history, which is lower than many figures in other regions. 4, 6, 7 In population demographics, native Omanis constitute 81.32%. In our sample, Omani nationals constituted 93.15%. 8 Several expatriates chose to have their CABG in their native land due to insurance issues, financial constraints and lack of family support. These exclusions would introduce some bias if we were to try to draw national parallels from our findings.
Comparing our findings with other published reports of Shehab et al. in their publication of 2013, gender disparities in the presentation, management and outcomes of acute coronary syndrome patients -data from the 2nd Gulf Registry of Acute Coronary Events, 34 they found that women in the Arabian Gulf were older when presenting with acute coronary syndrome. Their rankings would be male gender, hypertension, diabetes, smoking, dyslipidemia and family history; which differs from our own results. They also found that women were more likely to have a history of hypertension, hyperlipidemia or diabetes.
Al-Rasadi et al. in their publication investigating the Omani subset of the Gulf registry of acute coronary events, found that diabetes, hyperlipidemia and hypertension were the leading causes of CHD in Oman. 35 While Ganguly et al. in their article, reported that some risk factors for coronary heart disease among Omani males, 36 mainly worked out odds ratios for developing CHD in the presence of risk factors. They found that hypertension, diabetes mellitus, a family history of CHD gave the highest odds ratios.
Conclusion
In this study, the most prevalent risk factor was hypertension. Dyslipidemia was the second most common, followed by male gender, diabetes mellitus, old age, smoking, obesity and a positive family history. Also, 87.7% of patients had 3 or more risk factors. The females in this study were older than the males and had more risk factors at presentation. The most common combination of factors seen together was diabetes, hypertension, dyslipidemia and male gender.
Our sample carried bias, due to being a hospital-based study and some patients choosing to seek treatment abroad. However, the results point to a unique trend. Larger population-based studies would be necessary to point towards a more accurate national trend for Oman.
